WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C12N 15/12, C07K 14/47, C12N 15/11, 
C12Q 1/68, C07K 16/18, G01N 33/68, 
A61K 38/17 



A2 



(11) International Publication Number: WO 00/00610 

(43) International Publication Date: 6 January 2000 (06.01.00) 



(21) International Application Number: PCT/US99/1 4484 

(22) International Filing Date: 25 June 1999 (25.06.99) 



(30) Priority Data: 
60/090,762 
60/094,983 
, 60/102,686 
60/112,129 



26 June 1998(26.06.98) US 

31 July 1998(31.07.98) US 

I October 1998 (01.10.98) US 

II December 1998 (11.12.98) US 



(63) Related by Continuation (CON) or Continuation-in-Part 
(CIP) to Earlier Applications 

US 60/090,762 (CIP) 

Filed on 26 June 1998 (26.06.98) 

US 60/094,983 (CIP) 

Filed on 31 July 1998 (31.07.98) 

US 60/102,686 (CIP) 

Filed on 1 October 1998 (01.10.98) 

US 60/1 12,129 (CIP) 

Filed on 1 1 December 1998 (1 1.12.98) 



(71) Applicant (for all designated States except US): INCYTE 
PHARMACEUTICALS, INC. [US/US]; 3174 Porter Drive, 
Palo Alto, CA 94304 (US). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): LAL, Preeti [IN/US]; 
2382 Lass Drive, Santa Clara, CA 95054 (US). TANG, 
Y., Tom [CN/US]; 4230 Ranwick Court, San Jose, CA 
951 18 (US). GORGONE, Gina, A. [US/US]; 1253 Pinecrest 
Drive, Boulder Creek, CA 95006 (US). CORLEY, Neil, 
C. [US/US]; 1240 Dale Avenue #30, Mountain View, CA 
94040 (US). GUEGLER, Karl, J. [CH/US]; 1048 Oakland 
Avenue, Menlo Park, CA 94025 (US). BAUGHN, Marian, 
R. [US/US]; 14244 Santiago Road, San Leandro, CA 94577 
(US). AKERBLOM, Ingrid, E. [US/US]; 1234 Johnson 
Street, Redwood City, CA 94061 (US). AU-YOUNG, 
Janice [US/US]; 1419 Kains Avenue, Berkeley, CA 94702 
(US). YUE, Henry [US/USj; 826 Lois Avenue, Sunnyvale. 
CA 94087 (US). PATTERSON, Chandra [US/US]; 490 
Sherwood Way #1, Menlo Park, CA 94025 (US). REDDY, 
Roopa [IN/US]; 1233 W. McKinley Drive, Sunnyvale, CA 
94086 (US). H1LLMAN, Jennifer, L. [US/US]; 230 Monroe 
Drive #12, Mountain View, CA 94040 (US). BANDMAN, 
Olga [US/US]; 366 Anna Avenue, Mountain View, CA 
94043 (US). 

(74) Agents: BILLINGS, Lucy, J. et at.; Incyte Pharmaceuticals, 
Inc., 3174 Porter Drive, Palo Alto, CA 94304 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG, 
ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report 



(54) Title: HUMAN SIGNAL PEPTIDE-CONTA1NING PROTEINS 
(57) Abstract 

The invention provides human signal peptide-containing proteins (HSPP) and polynucleotides which indentify and encode HSPP. 
The invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also provides methods for 
diagnosing, treating, or preventing disorders associated with expression of HSPP. 
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The invention also provides a method for producing a polypeptide, the method 
comprising the steps of: (a) culturing the host cell containing an expression vector 
containing at least a fragment of a polynucleotide under conditions suitable for the 
expression of the polypeptide; and (b) recovering the polypeptide from the host cell 
5 culture. 

The invention also provides a pharmaceutical composition comprising a 
substantially purified polypeptide having the amino acid sequence selected from the group 
consisting of SEQ ID NO: 1-134, and fragments thereof, in conjunction with a suitable 
pharmaceutical carrier. 
10 The invention further includes a purified antibody which binds to a polypeptide 

selected from the group consisting of SEQ ID NO: 1-1 34, and fragments thereof. The 
invention also provides a purified agonist and a purified antagonist to the polypeptide. 

The invention also provides a method for treating or preventing a disorder 
associated with decreased expression or activity of HSPP, the method comprising 
15 administering to a subject in need of such treatment an effective amount of a 

pharmaceutical composition comprising a substantially purified polypeptide having the 
amino acid sequence selected from the group consisting of SEQ ID NO: 1-134, and 
fragments thereof, in conjunction with a suitable pharmaceutical carrier. 

The invention also provides a method for treating or preventing a disorder 
20 associated with increased expression or activity of HSPP, the method comprising 

administering to a subject in need of such treatment an effective amount of an antagonist 
of a polypeptide having an amino acid sequence selected from the group consisting of 
SEQ ID NO:l-134, and fragments thereof. 

25 

BRIEF DESCRIPTION OF THE TABLE 

Table 1 shows nucleotide and polypeptide sequence identification numbers (SEQ 
ID NO), clone identification numbers (clone ID), cDNA libraries, and cDNA fragments 
used to assemble full-length sequences encoding HSPP. 
30 Table 2 shows features of each polypeptide sequence, including predicted signal 

peptide sequences, and methods and algorithms used for identification of HSPP. 
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expression vectors (e.g., cauliflower mosaic virus, CaMV, or tobacco mosaic virus, TMV) 
or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or animal cell systems. 
The invention is not limited by the host cell employed. 

In bacterial systems, a number of cloning and expression vectors may be selected 
5 depending upon the use intended for polynucleotide sequences encoding HSPP. For 
example, routine cloning, subcloning, and propagation of polynucleotide sequences 
encoding HSPP can be achieved using a multifunctional E. coli vector such as 
PBLUESCRIPT (Stratagene, La Jolla CA) or pSPORTl plasmid (Life Technologies). 
Ligation of sequences encoding HSPP into the vector's multiple cloning site disrupts the 

1 0 lacZ gene, allowing a colorimetric screening procedure for identification of transformed 
bacteria containing recombinant molecules. In addition, these vectors may be useful for in 
vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and 
creation of nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. 
Schuster (1989) J. Biol. Chem. 264:5503-5509.) When large quantities of HSPP are 

15 needed, e.g. for the production of antibodies, vectors which direct high level expression of 
HSPP may be used. For example, vectors containing the strong, inducible T5 or T7 
bacteriophage promoter may be used. 

Yeast expression systems may be used for production of HSPP. A number of 
vectors containing constitutive or inducible promoters, such as alpha factor, alcohol 

20 oxidase, and PGH, may be used in the yeast Saccharomvces cerevisiae or Pichia pastoris . 
In addition, such vectors direct either the secretion or intracellular retention of expressed 
proteins and enable integration of foreign sequences into the host genome for stable 
propagation. (See, e.g., Ausubel, 1995, supra : Grant et al. (1987) Methods Enzymol. 
153:516-54; and Scorer, C. A. et al. (1994) Bio/Technology 12:181-184.) 

25 Plant systems may also be used for expression of HSPP. Transcription of 

sequences encoding HSPP may be driven viral promoters, e.g., the 35S and 19S promoters 
of CaMV used alone or in combination with the omega leader sequence from TMV 
(Takamatsu, N. (1987) EMBO J. 6:307-31 1). Alternatively, plant promoters such as the 
small subunit of RUBISCO or heat shock promoters may be used. (See, e.g., Coruzzi, G. 

30 et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984) Science 224:838-843; and 
Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105.) These constructs can be 
introduced into plant cells by direct DNA transformation or pathogen-mediated 
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(1990) Serological Methods, a Laboratory Manual . APS Press, St Paul MN, Sect. IV; 
Coligan, J. E. et al. (1997) Current Protocols in Immunology. Greene Pub. Associates and 
Wiley-Interscience, New York NY; and Pound, J.D. ( 1 998) Immunochemical Protocols. 
Humana Press, Totowa NJ). 
5 A wide variety of labels and conjugation techniques are known by those skilled in 

the art and may be used in various nucleic acid and amino acid assays. Means for 
producing labeled hybridization or PGR probes for detecting sequences related to 
polynucleotides encoding HSPP include oligolabeling, nick translation, end-labeling, or 
PGR amplification using a labeled nucleotide. Alternatively, the sequences encoding 

10 HSPP, or any fragments thereof, may be cloned into a vector for the production of an 
mRNA probe. Such vectors are known in the art, are commercially available, and may be 
used to synthesize RNA probes in vitro by addition of an appropriate RNA polymerase 
such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using 
a variety of commercially available kits, such as those provided by Amersham Pharmacia 

1 5 Biotech, Promega (Madison WI), and US Biochemical. Suitable reporter molecules or 
labels which may be used for ease of detection include radionuclides, enzymes, 
fluorescent, chemilumihescent, or chromogenic agents, as well as substrates, cofactors, 
inhibitors, magnetic particles, and the like. 

Host cells transformed with nucleotide sequences encoding HSPP may be cultured 

20 under conditions suitable for the expression and recovery of the protein from cell culture. 
The protein produced by a transformed cell may be secreted or retained intracellularly 
depending on the sequence and/or the vector used. As will be understood by those of skill 
in the art, expression vectors containing polynucleotides which encode HSPP may be 
designed to contain signal sequences which direct secretion of HSPP through a prokaryotic 

25 or eukaryotic cell membrane. 

In addition, a host cell strain may be chosen for its ability to modulate expression 
of the inserted sequences or to process the expressed protein in the desired fashion. Such 
modifications of the polypeptide include, but are not limited to, acetylation, carboxylation, 
glycosylation, phosphorylation, lipidation, and acylation. Post-translational processing 

30 which cleaves a "prepro" form of the protein may also be used to specify protein targeting, 
folding, and/or activity. Different host cells which have specific cellular machinery and 
characteristic mechanisms for post-translational activities (e.g., CHO, HeLa, MDCK, 
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v.* 

HEK293, and WI38), are available from the American Type Culture Collection (ATCC, 
Manassas, VA) and may be chosen to ensure the correct modification and processing of 
the foreign protein. 

In another embodiment of the invention, natural, modified, or recombinant nucleic 
5 acid sequences encoding HSPP may be ligated to a heterologous sequence resulting in 
translation of a fusion protein in any of the aforementioned host systems. For example, a 
chimeric HSPP protein containing a heterologous moiety that can be recognized by a 
commercially available antibody may facilitate the screening of peptide libraries for 
inhibitors of HSPP activity. Heterologous protein and peptide moieties may also facilitate 

10 purification of fusion proteins using commercially available affinity matrices. Such 
moieties include, but are not limited to, glutathione S-transferase (GST), maltose binding 
protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, c- 
myc, and hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enable purification of 
their cognate fusion proteins on immobilized glutathione, maltose, phenylarsine oxide, 

15 calmodulin, and metal-chelate resins, respectively. FLAG, c-myc, and hemagglutinin 
(HA) enable immunoaffinity purification of fusion proteins using commercially available 
monoclonal and polyclonal antibodies that specifically recognize these epitope tags. A 
fusion protein may also be engineered to contain a proteolytic cleavage site located 
between the HSPP encoding sequence and the heterologous protein sequence, so that 

20 HSPP may be cleaved away from the heterologous moiety following purification. 
Methods for fusion protein expression and purification are discussed in Ausubel (1995, 
supra, ch 10). A variety of commercially available kits may also be used to facilitate 
expression and purification of fusion proteins. 

In a further embodiment of the invention, synthesis of radiolabeled HSPP may be 

25 achieved in vitro using the TNT rabbit reticulocyte lysate or wheat germ extract systems 
(Promega). These systems couple transcription and translation of protein-coding 
sequences operably associated with the T7, T3, or SP6 promoters. Translation takes place 
in the presence of a radiolabeled amino acid precursor, preferably 35 S-methionine. 

Fragments of HSPP may be produced not only by recombinant production, but also 

30 by direct peptide synthesis using solid-phase techniques. (See, e.g., Creighton, supra, pp. 
55-60.) Protein synthesis may be performed by manual techniques or by automation. 
Automated synthesis may be achieved, for example, using the ABI 431 A Peptide 
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